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APPARATUS AND METHOD FOR ACQUIRING MULTI-USER SIGNAL 
SYNCHRONIZATION IN CODE DIVISION MULTIPLE ACCESS SYSTEM 

BACKGROUND OF THE INVENTION 

1, Field of the Invention 

The present invention relates to a Code Division Multiple Access (CDMA) system, 
and more particularly, 10 an apparatus and method for acquiring multi-user signal 
synchronization in a CDMA system. 

2. Background of the fielated Art 

Generally, a receiver of a base station or terminal using CDMA mode is designed 
to correlate with codes for asynchronous signal transmission. Such a CDMA system 
employs a matched filter receiver, and requires strict power control in order to avoid 
potential problems, such as interference due to multiple users in the same cell* 

A matched filter is a linear filter. Thus, the difference between the square mean of 
a signal element and the square mean of a noise element is maximized at a certain point 
of an output, with respect to an input in vhich a correlation noise is overlapped with a 
desired signal element- In addition, a seed is a constant used as an initial value of a pseudo 
random number generator. That means that the seed of an initial random number 
generates the next result, and the generated result acts as a seed. 



Figure 1 shows one example of a block construction of an apparatus for acquiring 
multi-user signal synchronization in a CDMA system in the related art. 

As illustrated therein, the apparatus includes a plurality of user units 1~N for 
transmitting pilot signals using different Pseudo Noise (PN) seeds. It also includes a 
plurality of matched filters 11~(10+N) for acquiring a signal synchronization of each of 
the user units 1~N using a coefficient generated with a PN seed that is identical to the 
coefficient of each user unit 1-N. Finally, it includes a plurality of demodulators 
21~(20+N) for demodulating signals of the corresponding user units according to the 
synchronizations acquired from the corresponding matched filters 11-(10+N), 

In operation, when N number of users are present, the N number of users each 
have a different PN seed. Thus, the N number of user units 1-N transmit pilot signals 
using the associated PN seed* A CDMA receiver has N number of matched filters 
1 1 - (10 -f N), which correspond to the N number of user units The corresponding 

matched filter receives pilot signals from each of the user units 1-N- 

That is 3 the N number of matched filters 11~(1Q + N) each have the same PN seed 
as that used in corresponding ones of the N number of user units 1-N. When a pilot 
signal is received from a given user unit 1 -N, the matched filter corresponding to the user 
unit's PN seed is operated, thereby acquiring synchronization. 

The related art system has many problems, For example, when there are many 
users, the apparatus for acquiring multi-user signal synchronisation in a CDMA system 

-2- 



in the .related, art requires an increased number of marched filters in proportion to the 
number of users. Therefore, the problem arises that the size and volume of the CDMA 
receiver are increased, and the cost is also increased. 

The above references are incorporated by reference herein where appropriate for 
appropriate teachings of additional or alternative details, features and/or technical 
background, 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a system and method for 
acquiring multi-user signal synchronization in a CDMA system, which substantially 
obviates problems caused by disadvantages of the related art. 

It is another object of the present invention to provide a system and method for 
acquiring multi-user signal synchronization in a CDMA system, which uses a single 
matched filter to generate coefficients at different PN seeds used by a plurality of different 
users to provide $yszem synchronization. 

It is another object of the present invention to provide a system and method for 
acquiring multi-user signal synchronisation in a CDMA system, which can acquire the 
multi-user signal synchronization within one frame time. 

It is another object of the present invention to provide an apparatus and method 
for acquiring multi-user signal synchronization in a CDMA system which is capable of 
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acquiring multi-user signal synchronization in one frame, by periodically updating the tap 
coefficient of a single matched filter using different PN seeds used by a plurality of users 
(multiple users). 

To achieve at least these objects in whole or in parts, there is provided an apparatus 
for acquiring multi-user signal synchronization in a CDMA system, which includes a 
plurality of CDMA transmitters for generating pilot signals using different PN seeds and 
aligning the generated pilot signals for thereby transmitting the same within a 
predetermined time from the synchronization point of time; and a CDMA receiver 
having a single matched filter for acquiring synchronization of signals Transmitted from 
the plurality of CDMA transmitters in one frame period by varying the tap coefficient 
at a certain interval in the frame period, and aplurality of demodulators for demodulating 
signals of the plurality of CDMA transmitters each synchronized in the matched filter. 

To further achieve at least these objects in whole or in parts, there is provided a 
method for acquiring multi-user signal synchronization in a CDMA systemj which 
includes the step of generating pilot signals using different PN seeds in a plurality of 
CDMA transmitters and aligning the generated pilot signals for thereby transmitting the 
same within a predetermined time from the synchronization point of time; and acquiring 
synchronization of signals transmitted from the plurality of CDMA transmitters in one 
frame period by varying the tap coefficient at a certain interval in the frame period. 



In addition, to achieve at least these objects in whole or in pairs, there is provided 
a method for acquiring multi-user signal synchronization in a CDMA system, which 
includes a first step of storing PN seeds which are equal to PN seeds used in a plurality 
o f CDMA transmitters; a second step of generating a tap coefficient corresponding to the 
plurality of stored PN seeds and updating the same at a certain interval in a frame period; 
and a third step of acquiring signal synchronization of the plurality of CDMA 
transmitters in one frame by means of matched filtering using signals from the CDMA 
transmitters and the updated tap coefficient. 

Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or may be learned from 
practice of the invention* The objects and advantages of the invention may be realized 
and attained as particularly pointed out in the appended claims, 

ft ftlEF DESCRIPTION OF THE DRAWINGS 
The invention will be described in detail with reference to the following drawings 

in which like reference numerals refer to like elements wherein: 

Figure 1 is a block diagram illustrating the construction of a related art apparatus 

for acquiring multi-user signal synchronization in a CDMA system; 



Figure 2 is a block diagram illustrating the construction of an apparatus for 
acquiring multi-user signal synchronization in a CDMA system in accordance with a 
preferred embodiment of the present invention; 

Figure 3 is a block diagram illustrating the construction of a single matched filter 
of Figure 2; 

Figure 4 is a view illustrating tbe structure of a frame of a multi-user signal in 
accordance with a preferred embodiment of the present invention; and 

Figure 5 is a flow chart illustrating a method for acquiring multi-user signal 
synchronization in a single matched filter in accordance with a preferred embodiment of 
the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Figure 2 is a block diagram of a system for acquiring multi-user signal 
-synchronization in a CDMA system in accordance with a preferred embodiment of the 
present invention. As illustrated therein, the apparatus includes a plurality of user units 
201 -(100+ N) to generate pilot signals using different PN seeds. The user units 
1Q1~(1Q0+N) align the generated pilot signals so as to transmit them within a 
predetermined time from a synchronization point of time. The system further includes 
a CDMA receiver having a matched filter 200 for acquiring synchronization of signals 
transmitted from the plurality of CDMA transmitters 101-(100+N) in one frame period. 



It does so by varying the tap coefficient at a certain interval in the frame period. Finally, 
the system includes a plurality of demodulators 301-(300+N) to demodulate signals of 
the plurality of user units 100~(100+]S3) synchronized in the single matched filter 200. 

As illustrated in Figure 3, the matched filter 200 preferably includes a plurality of 
taps 220 for delaying pilot signals transmitted from the plurality of user units 
101~(100+N) for a period of time, and outputting the same. The matched filter also 
includes a coefficient generator 210 for generating a coefficient corresponding to the PN 
seed used in the plurality of user units 101- (100 +N). The coefficient generation outputs 
the coefficients at certain intervals in a frame period. Next, the matched filter 200 
i ncludes a plurality of multipliers 230- (230 + (K- 1)) for multiplying signals outputted from 
the plurality of taps 200 by the corresponding one of the plurality of coefficients 
outputted from the coefficient generator 210 at a certain interval in a frame period. 
Finally, a summer 240 is included for summing the outputs of the plurality of multipliers 
230- (230 + (K-l)) and outputting the summed value as a correlation value. 

The preferred embodiment of the apparatus and method for acquiring multi-user 
signal synchronization in a code division multiple access system will now be described. 

A CDMA transmitter for transmitting CDMA signals is provided in both the base 
station and the mobile station, and a CDMA receiver for receiving CDMA signals is also 
provided in both the base station and the mobile station. For the purposes of this 
example, the mobile station transmits CDMA signals, and the base station receives them. 
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Initially, a plurality of CDMA transmitters, for eacampley-a^urality nLuser units 
101-(100+N), each generate pilot signals, preferably using differentPN seeds. Theynext 
align the generated pilot signals, and preferably transmit them within a certain time 
period from the synchronization point of time, This time period is preferably defined in 
advance. 

With respect to the tune point of alignment of pilot signals, when there are N 
number of user-s, each user has a different PN seed When pilot signals are transmitted 
using rhe corresponding PN seed, they are transmitted in a frame shape. One frame 
preferably has the length of M msec. 

The reference point of time having the same length as the frame is referred to as 
synchronization point of time. This synchronization point of time is known to both 
CDMA transmitter and CDMA receiver. 

The user units 101~(1Q0+N), however, cannot precisely match the 
synchronisation point of time due to the difference in actual performance of systems 
dating the transmission of pilot signals, Tlae user units thus transmit signals at a point of 
time deviated from the synchronization point of time. This deviated point of time is 
preferably within L msec from the synchronization point of time. In other words, each 
of the user units 101-(100 + N) must align pilot signals and transmit the same within L 
msec from the synchronization point of time. The CDMA receiver receives these pilot 
signals and thereby synchronizes the system. 



The time point of alignment of these pilot signals is preferably within: the range of 
0 <: L < (M/N-T), where T is the time taken to load all of the raps 220 of the matched filter 
wkh received signals. The unit of measurement for T is msec, and T should be smaller 
than M/N msec. In addition, M msec is the period of one frame, N is the number of the 
CDMA transmitters, and M/N msec is the tap coefficient updating period of the matched 
filter 200, 

Thus, the -user units lOl-(lOO-hN), having different PN seeds, align pilot signals 
within a certain range and transmit the same. The single matched filter 200 included in 
the CDMA receiver then updates the tap coefficient at a certain interval in a frame period, 
and acquires synchronization of signals each transmitted from the plurality of user units 
101-(1QO+N) in one frame. 

Figure 5 is a flow chart showing a method for acquiring multi-user signal 
synchronisation in this matched filter 200. As illustrated ther ein, the method includes the 
steps of storing each of the PN seeds of the plurality of user units 101 -(100 4- N) and 
setting the time M/N msec that is obtained by dividing M msec, the length of one frame, 
into N, the number of user units (101-100+ N) as a tap coefficient updating time, as 
shown in steps ST1 1 and ST12. Next, coefficients corresponding to the plurality of stored 
PN seeds are generated and loaded at each M/N msec in a random order, as shown in step 
ST3. 



Synchronization of the corresponding user unit is then acquired If the data from 
one user unit among data received from N number of user units lOl-(lJO-f-N) and the 
loaded coefficient are identical, the synchronization offset position is sec and outputted 
to nhe corresponding demodulator 301~(300+ N), as shown in steps ST14 and ST 15. 

The method for acquiring multi-user signal synchronization in a single matched 
filter 200 as recited above will now be described, First, a plurality of PN seeds equal the 
plurality of PN seeds of user units 101~(10Q+ N), is stored in a coefficient updating device 
2 10 of the matched filter 200 as shown in step STl 1* Next, a tap coefficient updating time 
is set 3 as shown in step ST12, The tap coefficient time is the time M/N msec, and is 
obtained by dividing M msec, the length of one frame, into N, the number of user units 
(101- 100 + N). 

When the synchronization point of time begins, the coefficient corresponding to 
one of the plurality of stored PN seeds is loaded. Then, the coefficient corresponding to 
another PN seed is loaded at the next M/N msec. This coefficient loading takes place for 
each of the remaining PN seeds and is carried out in a random order, and the coefficient 
is updated at each M/N msec. In addition, the timing offset as much as the time taken for 
loading must be given to the PN seed at each M/N msec as shown in Step ST13. 

Therefore, when a first user 101 transmits pilot signals, the matched filter 200 
catches the signal synchronization of the first user 101, If the PN seed used by the user 
is identical to the first coefficient loaded from the synchronisation point of time it 
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Transmits the position thereof to the corresponding demodulator 301, as shown in steps 
ST14 and ST15. At this time, the position is a value ixt which the offset from the 
synchronization point of time is not considered. 

In addition, when second user 102 transmits pilot signals, the matched filter 200 
catches the signal synchronization of the second user 102, If the PN seed used by the 
second user 102 is identical to the coefficient loaded at the time point of M/N msec, it 
outputs the position in which the offset from the synchronization point of time is 
considered to the corresponding demodulator 302, Here, the offset is the time taken for 
loading the corresponding coefficient. That is* in the case that synchronization is caught 
by using the coefficient loaded at the time point of 2M/N msec, the offset at that time 
becomes M/N msec. When synchronisation is caught by using the coefficient loaded at 
the time point of 3M/N msec, the offset at that time becomes 2M/N msec. Thus, in the 
position where the synchronization is caught using the first coefficient loaded from the 
synchronization point of time 3 the offset is not considered. In this manner, the user signal 
synchronized in the single matched filter 200 is demodulated by the corresponding 
demodulator. 

As broadly described herein, the apparatus and method for acquiring multi-user 
signal synchronization in a code division multiple zcctss system that has many advantages. 
For example, coefficients are generated in a single matched filter to correspond to 
different PN seeds used by a plurality of users. The coefficients are loaded in a random 
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order at each point of the coefficient updating time in one frame- It is thus possible to 
acquire synchronization in one frame with respect to multi-user signals using different PN 
seeds. Moreover, only a single matched filter is required even when the number of users 
is increased. Construction of the apparatus is thereby simplified and acquiring multi-user 
signal synchronization is achieved within one frame time. 

The foregoing embodiments and advantages are merely exemplary and are not to 
be construed as limiting the present invention. The present teaching can be readily 
applied to other types of apparatuses. The description of the present invention is intended 
co be illustrative, and not to limit the scope of the claims. Many alternatives, 
modifications, and variations will be apparent to those skilled in the art. In the claims, 
means-plus-function clauses are intended to cover the structures described herein as 
performing the recited function and not only structural equivalents but also equivalent 
structures. 
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WHAT IS CLAIMED IS: 



1, An apparatus for acquiring multi-user signal synchronization in a CDMA 
system, comprising: 

a plurality of CDMA transmitters, which generate pilot signals using 
different Psuedo Noise (HN) seeds and align the generated pilot signals to transmit 
them within a prescribed time from a synchronization point of time; and 

a CDMA receiver comprising a single matched filter, to acquire a 
synchronization of signals transmitted from the plurality of CDMA transmitters in 
one frame period by varying a tap coefficient at a certain interval in the frame period. 

2, The apparatus of claim 1, wherein the prescribed time of alignment of 
the plurality of CDMA transmitters is greater than zero, and less than the difference of 
a dividend of a period of one frame divided by the number of CDMA transmitters 
minus a time taken for loading the transmitted signals to the entire taps of the matched 
filter. 

3. The apparatus of claim 1, wherein the matched filter comprises; 

a plurality of taps to delay pilot signals transmitted from the plurality of 
CDMA transmitters for prescribed time periods before outputting the same; 
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a coefficient generator to generate coefficients corresponding to the PN 
seeds used in the plurality of CDMA transmitters and output the same at a prescribed 
interval in a frame period; 

a plurality of multipliers to multiply signals outputted from the plurality 
of taps by corresponding coefficients outputted by the coefficient generator; and 

a summer ro sum the outputs of the plurality of multipliers* therein the 
summed value is a correlation value. 

4. A method for acquiring multi-user signal synchronization in a CDMA - 
receiver, comprising: 

receiving aligned pilot signals having different Psuedo Noise (PN) seeds 
from a plurality of CDMA transmitters, the aligned pilot signals having been 
transmitted from the plurality of CDMA transmitters in one frame period; and 

acquiring synchronization of transmitted signals by dynamically 
updating a tap coefficient at a certain interval in the frame period and correlating it 
with the pilot signals. 
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5, The method of claim 4 3 further comprising: 

storing each of the PN seeds of the plurality of CDMA transmitters and 
setting a tap coefficient updating time by dividing the length of one frame into the 
number of CDMA transmitters; 

generating a plurality of coefficients corresponding to the plurality of 
scored PN seeds and loading the same at a tap coefficient updating time in a random 
order; and 

acquiring synchronization of the transmitted signals and outputting 
position data in which the offset from the synchronization point of time is transferred 
no a corresponding demodulator, if the signal from one CDMA transmitter among 
signals received from the plurality of CDMA transmitters equals the loaded coefficient, 

6. The method of claim 5, wherein there is no offset in the position when 
synchronization is acquired by using a first loaded coefficient from the 
synchronization point of time, and the time taken for loading the coefficient from the 
synchronization point of time is represented as an offset when synchronization is 
acquired by using coefficients other than the first loaded coefficient. 
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7. The method of claim 5, wherein the offset in the position is less than or 
equal to the length of one frame when synchronization is acquired by using the 
coefficient loaded ar the offset from the synchronization point of time. 

8. A method for acquiring multi-user signal synchronization in a CDMA 
system, comprising: 

storing PN seeds that are equal to PN seeds used in a plurality of CDMA 

transmitters; 

generating a tap coefficient corresponding to the plurality of stored PN 
seeds and updating the same at a prescribed time interval in a frame period; and 

acquiring signal synchronization of the plurality of CDMA transmitters 
in one frame by correlating signals from the CDMA transmitters with the updated tap 
coefficient, 

9. The method of claim 8, wherein the prescribed time interval in the frame 
period is represented as M/N msec, where the length of one frame is M msec and the 
number of CDMA transmitters in the plurality of CDMA transmitters is N. 
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10. The method of claim 8, wherein the generated tap coefficient is loaded in 
a random order at the prescribed time interval in the frame period regardless of the 
order of users using the corresponding PN seed. 

11. The method of claim 8> wherein synchronization of signals of the 
corresponding CDMA transmitter is acquired and the position from the 
synchronization point of time is outputted when the signal from the CDMA 
Transmitters transmitted at a certain time interval in the frame period is identical to the 
tap coefficient updated at the prescribed time interval in the frame period, 

12. The method of claim ll 3 wherein there is no offset in the position when 
synchronization is acquired by using the first loaded coefficient from the 
synchronization point of time, and the time taken to load the coefficient from the 
synchronization point of time is represented as the offset when synchronization is 
acquired by using subsequent loaded coefficients. 

13. The apparatus of claim 3, further comprising a plurality of demodulators 
to demodulate signals from the plurality of CDMA transmitters after being 
.synchronized in the matched filter. 
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14 , A system to synchronize multiple CDMA signals, comprising: 

a delay circuit to delay pilot signals transmitted from each of a plurality 
of CDMA transmitters} 

a coefficient generator to generate a coefficient corresponding to Pseudo 
Noise (PN) seeds used in the plurality of transmitters; 

a plurality of multipliers to multiply signals outputtcd from the delay 
circuit by corresponding coefficients generated by the coefficient generator; and 

a summer to sum the outputs of the plurality multipliers. 

15- The method of claim 5, wherein the length of one frame is represented as 
M, the number of CDMA transmitters is represented as N, the tap coefficient updating 
time is M/N, and the offset is represented by n(M/N), when synchronization is 
acquired by using the coefficient loaded at the time point of n(Nd/N) from the 
synchronization time, and wherein 0 ^ n s N. 

16, The system of claim 14, wherein the delay circuit comprises a plurality of 
taps configured to sequentially delay each of the pilot signals by a prescribed delay 
rime. 
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17. The system of claim 14, wherein the delay circuit comprises a plurality of 
taps configured to sequentially delay each of the pilot signals by a prescribed delay 

time, 

18. The system of claim 14, wherein the delay circuit comprises a plurality of 
taps configured to sequentially delay each of the pilot signals by a prescribed delay 
time, 

19* The method of claim 4, wherein the aligned pilot signals are transmitted 
within a prescribed time from a synchronization point of time. 

20. The method of claim 7, wherein the offset is equal to the product of a 
variable multiplied by the dividend of the period of one frame divided by the number 
of CDMA transmitters, when synchronization is acquired by using the coefficient 
loaded ax a time equal to the product of the variable multiplied by the dividend of the 
period of one frame divided by the number of CDMA transmitters from the 
synchronization point of time, wherein the variable is greater than or equal to 0 and 
less than or equal to the number of CDMA transmitters. 
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21. The method of claim 4, wherein the tap coefficient corresponds to the 
PN seeds, 

22. The method of claim 8, wherein the correlating is performed by a single 
matched filter, 

23. The system of claim 14, further comprising a plurality demodulators 
coupled to receive an output of the summer, wherein the delay circuit receives signals 
transmitted from the plurality of CDMA transmitter and the demodulators 
demodulate the received signals. 
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ABSTRACT OF THE DISCLOSURE 
An apparatus and method for acquiring multi-user signal synchronization in a 
CDMA system is disclosed. In a preferred embodiment, pilot signals are generated using 
different PN seeds and the generated pilot signals are aligned to thus be transmitted within 
a predetermined time from the synchronization point of time in a plurality of CDMA 
transmitters, A tap coefficient is varied at a prescribed interval in a frame period using a 
plurality of PN seeds used in the plurality of CDMA transmitters and synchronization 
of signals transmitted from the pluralky of CDMA transmitters is acquired The 
construction of the apparatus is thus simplified and multi-user signal synchronization is 
acquired within one frame time, which is the shortest time. 
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r l4rLl,y claim foreign priority benefits under 35 US.C 119(a)-(d) or 365(b) of any foreign application^) for patent or inventor's 
rerjicare or M>1U) of any PCT international application which designated arkasr one country other than the United States of 

iW'd below and have also identified below, by checking the box, any foreign application fot patent oi inventor s certificate. 
orCif miy t>CV inieniaii.ir.ul application having a filing date before that of the application on which priority is claimed. 

4z 77/1<)t,t ) RiyiiMifof Komi Ormhff'i 1999 . 



I rS§el>y chim the benefit under 35 U.S.C. 1 1 9(e) of any United States provisional application^ listed below. 
ftfiaHmf^"^""^^ Filine T>Wf (Month /Day /Year) 



I hereby claim the benefit under 35 U.S.C 120 of any United States application^), or 365(c) of «ny PCT international application 
DcsSaring me Twd State, of America, listed below aid, insofar as the subject matter of each of theclauns of dns apphcaacm 
not ^closed m the prior United States or PCT international application in the manner v.ded by the tmt parAfiraph of 35 U.S.C. 
112 T acknowledge the duty to disclose information which is material ro patentability as detn.ed in 37 CFR 1.56 winch he^me 
available between die filing date of the prior application and the national or PCT international filing d,rr or this applu^mn. 

™?r%L%?£™Z.< Filing Pairmnnth/Day/Yrati Ihfcnr ttirnr N u mtaf iL a pplimk tr.} 



I hcrchv declare that all statements made herein of my own knowledge are true and rhat all statements made on uforrmiion and 
belief are believed ro he true; and further that these statements were made with the knowledge that wdlrul ialse siatemen.s and ine 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title IK oi the United States <.ode and thai 
such willful false staicmenls may jeopardize the validity of the application or any patent issued dicrcon. 
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I hereby appoint the following &rrotney(&) and /or :igent(s);Daniel YJ. Kim, Registration Mo. and Mark!,. Fleshlier, 

Registraitnii No. .34,596; Girl R. XVesolowski, Registration No. 40,372 f John C. Biscnharr, Registration No, 38,128, and Rene A. 
Vaxtjuefc, K^iKiiniion 'No. 3H f 647; Mir.hiir.l |. Cornr.ltson, Rr-gifirmion No. 40,395, mid Stuarr T. Smith , Registration No. 42,150, ail 
of 

fL£SHNER.&KTM 

HO. Box 221200 

Chaniffly, Virginia 20153-1200 

with full power of substitution and revocation, to prosecute this application and to transact all business in the Patcur and Trademark 
Office connected therewith, and all further correspondence should be addressed to them 

Full name of solo or tim inventor: Sunft-Hurt SUNG ^ 

Inventor's Hignnmrc: cSidjy Sfajj^/JlMl Date: ^wn>/p/^ 

Residence: Seoul, Korea 

Citizenship: Republic of Korea 



Potsjt Office Address: 7-1 59, Sangdo 1 -Dong, Dongjak-Ku, S eoul, Korea 



Fuif name o f joint inven cot(a) ; Cheol-Hee LEE 



Iiggrttor's aiftttature: (t/L&J^ lle^^ Pi^ : j 



Rllfdeuce: Seoul, Korea 



Quaenship: Republic of Korea 

Vm Office Address: Byuksan Api. 103-804, Siheung 2-Dooig, KumcHeon-Ku 5 
Seoul, Korea 



+ + *** + t + +T+** *# + ■*♦*+**** + *.K* ♦*+ + **+»**♦ + ^ + ****+*-+**+*^* ******** + -f * + + f *4 ** + «*******it.^4r***+4*+* 



name of joint inventof(s): 



Inventor's siftnamrei Date: 
Residence: . _ 



Citizenship: _ 
Post Office Address: 



